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FTFI,D OF INVENTION 

This invention relates generally to batteries, and more particularly to battery 
terminals used to connect a battery to an automobile, boat, etc. 

5 

BACKGROUND OF INVENTION 

In the field of batteries, and in particular batteries designed for heavy duty and 
marine applications, it is typical to supply a battery with battery terminals in the form of a 
threaded bolt. This threaded bolt terminal allows a user of the battery to attach various 
1 0 electrical leads (which contain an end portion having an insulated ring connector) to the 
battery terminal by sliding the ring connectors over the threaded terminal and then 
securing the ring connectors by use of a threaded wing nut or other type of nut. In order 
to attach such a threaded bolt terminal to a battery, manufactures of batteries typically 
insert mold a bolt into a lead-alloy subassembly, which subassembly is then connected to 
1 5 the battery's cells using methods commonly known in the art. 

The insert molding of the battery terminal bolt into the lead-alloy subassembly 
presents a myriad of manufacturing and structural issues. Because the threaded portions 
of the bolt must be exposed for connection to electrical leads, the threaded portion of the 
bolt must be located outside of the mold cavity so as not to be encased with the lead- 
20 alloy. From a manufacturing standpoint, a problem with prior insert molding of battery 
terminal bolts is that poor shut-off characteristics (Le,, the seal between the mold itself 
and the bolt) allow for the lead-alloy to leak out of the mold cavity and onto the battery 
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terminal bolt's threads. This leakage had the unintended and undesirable consequence of 
possibly preventing a firm connection between the battery leads and the battery terminal 
due to the wing nut, or other nut, being interfered with by the lead-alloy. Typically, 
where a shut-off point is designed around a bolt's threads, the lead will leak out of the 
5 mold cavity due to the helical profile of the bolt's threads. Also, if the shut-off point of 
the bolt is designed around the shank (Le,, the non-threaded portion of the bolt), this will 
also typically lead to leakage because of irregular surface and dimensional variations in 
the shank. 

From a structural standpoint, the lead subassembly in which the battery terminal 
1 0 bolt is encased typically has relatively shallow dimensions since it must fit within the 
plastic cover of a battery. Accordingly, the head of the battery bolt (which is encased in 
the lead-alloy subassembly and is typically a hex-head bolt) must not be too deep along 
its longitudinal axis. Otherwise, a sufficient amount of lead-alloy will not be present 
above and below the battery bolt head, which can lead to a user inadvertently pulling out 
1 5 the bolt during normal use or the bolt working its way out of the subassembly through 
normal operation of the machinery to which it is attached, which presumably will 
generate a fair amount of vibration. Typically, a battery bolt's head and washer thickness 
must lie within a restricted profile envelope of less than 0.25 of an inch. 

Also, from a structural standpoint, the battery terminal bolt must be able to 
20 withstand so-called "abusive field torque failures", which result, for instance, where a 
user applies too much torque to the wing nut or other nut attached to the terminal when 
tightening the nut. Such increased torque often times results in the battery bolt head 
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rotating within the lead subassembly, therefore stripping the lead-alloy attachment points 
from the battery bolt head and causing a poor electrical connection between the battery 
bolt terminal and the battery's cells and/or leads. Such abuse field torque failures cannot 
be repaired, and require a user to purchase a new battery. 
5 Accordingly, there is a need for a battery terminal bolt that will have increased 

shut-off capabilities during an insertion mold process. 

There is also a need for a battery terminal bolt that will have sufficient pull-out 
strength while resisting abusive field torque failures. 

Other needs will become apparent upon a review of the following detailed 
1 0 description, taken in conjunction with the drawings. 
SUMMARY OF THE INVENTION 

Consistent with the principles of the present invention, a battery terminal bolt 
preferably having a head portion, a washer portion, a sealing portion and a threaded 
portion is disclosed. The sealing portion is disposed between the washer portion and the 
1 5 threaded portion and is preferably in the form of a frustoconical shape that allows the bolt 
to be substantially sealed when placed in an insert mold. The battery terminal bolt' s 
washer portion has a unique geometry that substantially reduces abusive field torque 
failures and also provides increased pull-out strength. In a preferred embodiment, the 
washer portion contains semi-circular projections in a radial pattern around longitudinal 
20 axis of the battery terminal bolt. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side elevational view of one preferred embodiment of the battery 
terminal bolt of the present invention. 
5 Fig. 2 is a top plan view of the battery terminal bolt shown in Fig. 1 . 

Fig. 3 is a cross sectional view of the battery bolt shown in Figs. 1 and 2, encased 
within an insert mold. 

Fig. 3 A is a cross sectional view of a mold seat. 

Fig. 4 is a chart showing the preferred hex height to washer thickness ratios for 
1 0 the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

While the present invention is capable of embodiment in various forms, there is 
shown in the drawings and will be hereinafter described a presently preferred 

1 5 embodiment with the understanding that the present disclosure is to be considered as an 
exemplification of the invention, and is not intended to limit the invention to the specific 
embodiment illustrated. 

As shown in Fig. 1, one embodiment of the battery bolt of the present invention is 
generally designated as reference numeral 10. The battery bolt 10 contains a head portion 

20 12, a washer portion 14, a non-threaded portion 16, a sealing portion 18 and a threaded 
portion 20. Preferably head portion 12 is a polygon having six sides (Le., a hex head), 
however those with skill in the art will recognize that a multitude of head geometries can 
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be used, such as polygons having three, four, five, seven or more sides, alien heads, torx 
heads, etc. It is preferred that the head portion 12 have a height of 0.1 14 inches. Other 
head dimensions within practical manufacturing limits are also contemplated within the 
scope of the present invention 

5 The washer portion 14 preferably contains semi-circular projections 1 5 that 

extend radially from the longitudinal axis 21 of the bolt. However, it is within the scope 
of the present invention that projections of other geometries can be used . For instance, 
and without limitation, triangular, rectangular and elliptical geometries can be used. It is 
preferred that the washer portion 14 have a height of 0.092 inches and a diameter of 0.750 

10 inches. It will be appreciated, however, that other dimensions for the washer height and 
diameter within practical manufacturing limits are contemplated with the present 
invention. It is also within the scope of the present invention that multiple rows of 
projections can be used. For example there may be a first washer portion 14 that is 
spaced along the longitudinal axis from a second washer portion (not shown), a third 

1 5 washer portion (not shown), etc. It is also contemplated that the projections need not be 
in the form of an integrated washer, but can instead comprise projections extending 
radially from the outer diameter of the bolt 10 at locations distal from the head portionl2. 
Also, as will be appreciated, the bolt 10 need not contain both the head portion 12 and the 
washer portion 14. Indeed, the bolt may have only the head portion 12 or only the washer 

20 portion 14. 

As noted above, the head portion 12 and washer portion 14 must typically fit 
within an envelope of less than 0.250 of an inch. It was found that to optimize the battery 
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terminal bolt's torque resistance and pullout strength, it is preferred to have a hex height 
to washer thickness of 0. 1 14 of an inch to 0.092 of an inch, which equates to a ratio of 
1 .24. However, as shown in Fig. 4, other preferred ratios can be used with the present 
invention. Fig. 4. shows the preferred manufacturing zone ("MFG Zone") for the head 

5 portion 12 height to the washer portion 14 thickness as a function of total thickness 

within the practical manufacturing limits "PML" of a battery bolt. As can be seen, a head 
portion height to washer portion thickness of 1 .0 to 3.0 is preferred in the present 
invention. However, it will be appreciated that other ratios outside of this ratio range can 
be used with the present invention. 

10 After the washer portion 14, there is a non-threaded portion 16. However, as 

those with skill in the art will recognize, the non-threaded portion can include threads, if 
desired for a particular application and/or the non-threaded portion can be removed from 
the bolt 10 altogether. The length of the non-threaded portion can be from 0.001 of an 
inch to any practical manufacturing length. Indeed, the purpose of the non-threaded 

15 portion is primarily to separate the head and washer portions from the sealing and 
threaded portions of the bolt 10, thus acting as a spacer between the two sections and 
providing additional length to the bolt 10, if desired. 

Following the non-threaded portion 16 is sealing portion 18. Sealing portion 18 is 
preferably a frustoconical shape, with the widest part of the frustoconical shape abutting 

20 the non-threaded portion, and the narrowest part of the frustoconical shape abutting the 
threaded portion 20. Preferably the sealing portion 18 starts, at the end abutting the non- 
threaded portion 16, with a diameter 1% greater than the major diameter of the thread size 
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used and ends, at the end abutting the threaded portion 20, with a diameter 1% greater 
than the minor diameter of the thread size used. It is also preferred that the sealing 
portion 1 8 length is a minimum of 10% of the maximum major diameter of the thread 
size used. The sealing portion, however, need not be frustoconical in shape, and can 

5 comprise any tapering shape, for example, convex, concave, circular, elliptical, parabolic 
or hyperbolic shapes and that the sealing portion may be of any length or diameter within 
practical manufacturing limits. Also, the sealing portion can comprise a frustoconical 
shape followed immediately by an inverted frustoconical shape, thus giving the sealing 
portion a "V" shape in cross-section. It is preferred that the sealing portion 1 8 is formed 

1 0 and/or machined into the bolt 1 0, before the bolt is threaded. Forming and/or machining 
the sealing portion 18 into the bolt provides for substantially uniform surfaces and 
dimensions on the sealing surface, which facilitates a tight seal in an insert mold. 

Following the sealing portion 18 is threaded portion 20 which can include any 
type of thread dimensions suitable for a particular application. In the preferred 

1 5 embodiment, the threads are a minimum of 0.375 inches in length, and are of standard 
thread size and form. However, those with skill in the art will appreciate that any length 
and type of thread can be used with the present invention. 

As noted above, the battery terminal bolt 10 is designed for use in batteries where 
a bolt must be insert molded into a lead subassembly. However, the bolt of the present 

20 invention can be used for other purposes and is not limited to insert molding applications. 
In order to insert mold the bolt into a subassembly, the head portion 12, washer portion 
14, non-threaded portion 16 , and a portion of the sealing portion 18 of the battery bolt 
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10 are enclosed within a mold cavity 22, as shown in Fig. 3. As can be seen, this 
arrangement leaves the threaded portion 20 and part of the sealing surface 1 8 outside of 
the mold cavity 22 and in a non-cavity portion of the mold 23. Subsequently, lead 24 is 
injected into the mold cavity 22 to form a lead subassembly for a battery. The sealing 

5 portion 1 8 provides a uniform surface that substantially seals the mold cavity 22 and 
substantially prevents lead from escaping the mold onto the threaded portion 20 of the 
bolt 10. To provide an even tighter seal, the seat portion of the mold 23, which mates 
with the sealing portion 18, may have a slightly tapered portions 26 that is intended to 
mate with the battery bolt's tapered sealing portion, as shown in Fig. 3. 

1 0 Once the battery bolt 1 0 is insert molded into the lead subassembly, the properties 

of the bolt provide for increased resistance to abusive field torque without diminishing 
the bolt's pullout strength. Indeed, the projections 15 and head portion 12 act to resist the 
twisting forces exerted upon a battery bolt while battery terminals are being connected or 
detached. Also, the dimensions of the bolt and washer (i.e., the preferred ratio of 1 .24) 

1 5 allows for sufficient lead to encase the battery bolt and provide sufficient pull-out 
strength. 

The foregoing description of a preferred embodiment of the invention has been 
presented for purposes of illustration and description, and is not intended to be exhaustive 
or to limit the invention to the precise form disclosed. The description was selected to 
20 best explain the principles of the invention and their practical application to enable others 
skilled in the art to best utilize the invention in various embodiments and various 
modifications as are suited to the particular use contemplated. It is intended that the 
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scope of the invention not be limited by the specification, but be defined by the claims set 
forth below. 



